The exchange contributions to the ground-state energy of an inhomogeneous many-fermion system of arbitrary dimensionality are calculated. Explicit results are given for both the local-density approximation and the lowest-order gradient corrections for a class of interparticle interactions, including the Coulomb potential. For wider application, both the local-density approximation and the gradient corrections are decomposed into their wave-vector components. These exchange contributions can then be determined for arbitrary interparticle interaction by a simple quadrature.
I. INTRODUCTION
We give a gradient expansion representation for the ground-state exchange energy E, as a functional of the electron density n (r) for an inhomogeneous system of interacting fermions within a space of dimensionality d. 
II. GENERAL FORMULATION OF THE PROBLEM
The ground-state energy of an electron gas in the presence of an external potential V(q) is given by secondorder perturbation theory as~v = -E(V) -«V=o)= 2 Qn(q)V(q)+o(V') * The most immediate motivation for this work is the need for simple but reliable methods for calculating properties of quasi-two-dimensional electronic systems with microstructures. There are also other structures whose effective dimensionality is better described by a fractional or noninteger value of the dimensionality d. We shall not pursue this matter here but, for maximum generality, for systems with various force laws, we present results in a form which can be applied for arbitrary interparticle interaction U(r). Explicit forms for A"(n) and 8"(n) are also given for a class of power-law potentials, including the Coulomb potential ( 1 lr" ), for arbitrary dimension d. The fourth-order density-gradient expansion for the ground-state fermion kinetic energy has recently been studied, with particular attention given to its convergence properties. ' In that work, Eq. (1) was applied to a ddimensional system of fermions coupled by Coulomb forces and having a model density profile simulating a vacuum-solid interface. In this paper, details of that calculation are presented and the formalism is extended considerably to obtain A"(n) and 8"(n) for arbitrary interparticle interaction. 
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